Introduction

Highway Alignment:
The position or the layout of the centre line of the highway on the ground is called the alignment. Alignments surveys are widely provided for safety and protection purposes of different routes and highways. The alignment surveys include horizontal alignment, cross section angle and vertical alignment of roads. The process of alignment is available as most important and crucial process for road safety. Different kinds of advanced and innovative techniques are used to provide the alignment survey. The alignment survey of road is not carried out in an easy and quick manner. A new road should be aligned very carefully as improper alignment would result in one or more of the following disadvantages: a) Increase in construction cost b) Increase in maintenance cost c) Increase in vehicle operation cost d) Increase in accident rate Once the road is aligned and constructed, it is not easy to change the alignment due to increase in cost of adjoining land and construction of costly structures by the road side.
Types of Alignment:
These are two types of alignments. They are as follow: 1) Horizontal alignment 2) Vertical alignment
Horizontal Alignment:
The operational characteristics of a roadway are directly affected by the horizontal alignment. The designer must consider the roads terrain, traffic volume, expected capacity and LOS together with other safety factors in order to properly anticipate the posted speed. Highways will be designed according to their anticipated posted speed as opposed to an arbitrary design speed.
Vertical Alignment:
Roadway vertical alignment is controlled by design speed, topography, traffic volumes and composition, highway functional classification, safety, sight distance, typical sections, horizontal alignment, climate, vertical clearances, drainage, economics, and aesthetics. When a highway is located where environmental resources exist the vertical alignment should be designed to minimize impacts. Vertical alignment should be properly coordinated with the natural topography, available right-of-way, utilities, roadside development and natural and man-made drainage patterns.
Objectives of Present Study:
In the present study a road of length 1 km located at "KANDUGULA VILLAGE, HUZURABAD MANDAL, KARIMNAGAR DISTRICT". The objectives of present study are: a) To carry out detailed profile levelling which includes longitudinal sectioning and cross sectioning.
Longitudinal sectioning has been carried out at 10m interval and cross sectioning has been carried out for a width of 7m. b) To fix up the formation level from the plotted longitudinal section according to prevailing gradients, then the earth work has been calculated and the same is present in the graphical format called "Mass Diagram" or "Mass Curve". c) To design the horizontal alignment which mainly comprises of horizontal circular curve and its related geometric elements like camber, super elevation along with transition curve and an attempt has also been made to design the vertical alignment which mainly comprises of vertical curves. Depending upon the gradient obtained in longitudinal sectioning a valley curve or summit curve has been designed. d) To collect soil samples at zero meter chainage and 750m. Chainage as the change in soil condition has been observed
II. Literature Review
Highway Project:
General: In the new highway project, the engineer has to plan, design and commie: either a net-work of new roads or a road link. There are also projects requiring re-design and re-alignment of existing roads for upgrading the geometric design standards. Once a highway is constructed, development takes place along the adjoining land and subsequent changes in alignment or improvements in geometric standards become very difficult. A badly aligned highway is not only a source of potential traffic hazard, but also causes a consideration increases in transportation cost and strain on the drivers and passengers. Therefore, proper investigation and planning are most important in a road project, keeping in view the present day needs as well as the future developments of the region.
New Highway Project:
The new highway project work may be divided into following stages:  Selection of route, finalization of highway alignment and geometric design details.  Collection of materials and testing of sub grade soil and design details of pavement layers.  Construction stages including quality control.
Route selection:
The selection of route is made keeping in view the requirements of alignment and the geological, topographical and other features of the locality. However special care should be taken as regards the geometric design standards of the road for possible upgrading of speed standards in future, without being necessary to realign the road. After the alignment is finalized, the plans and working drawings are prepared.
III.
Profile Levelling
Plotting of longitudinal section:
Profile levelling is the process of determining the elevations of points at short measured intervals along a fixed line such as the centre line of a railway, highway, canal or sewer. The fixed line may be a single straight line or it may be composed of a succession of straight lines or of a series of straight lines connected by curves. It is also known as longitudinal sectioning. By means of such sections the engineer is enabled to study the relationship between the existing ground surface and the levels of the proposed construction in the direction of its length. The profile is usually plotted on specially prepared profile paper on which the vertical scale is much larger than the horizontal and on this profile various studies relating to the fixing of grades and the estimating of costs are made. 
Design of Highway Alignment
Plotting of cross section:
Cross sections are run at right angles to the longitudinal profile and on either side of it for the purpose of lateral outline of the ground surface. They provide the data for estimating quantities of earth work and for other purposes. The cross sections are numbered consecutively from the commencement of the centre line and are set out at right angles to the main line of section with the chain and tape, the cross staff or the optical square and the distances are measured left and right from the centre peg cross section may be taken at each chain. The length of cross section depends upon the nature of work.
3.3Earthwork:
General: Cross section of earth work of road in banking or in cutting is usually in the form of trapezium, and quantity of earthwork may be calculated by the following methods: Quantity or volume = sectional area x length Sectional area = area of central rectangular portion + area of two side triangular portions =BD+2( d)=Bd+sd² S:I is the ratio of side slopes as horizontal: vertical. For 1 vertical, horizontal is s, for d vertical, horizontal is sd.
When the ground is in a longitudinal slope. The height of bank or the depth of cutting will be different at the two ends of the section, and mean height or depth may be taken for 'd' and sectional area at mid section is taken out for mean height. Alternatively, sectional area at the two ends may be calculated and the mean of two sectional areas is taken out. Mean height= ( )/2 In the present study mid sectional area method is used which is explained below. 
Mass Diagram or Mass Curve:
The earth work for a highway involves cuts and fills. The most balanced design is one which utilities the cut volume in adjacent fills. This is achieved by a mass diagram which is a graphical representation of the amount of cut and the amount of fill and the manner in which the earth is to be hauled from cut to fill. The ratio of the centrifugal force to the weight of the vehicle, P/W is known as the centrifugal ratio or the impact factor. The centrifugal ration is thus equal to
The centrifugal force acting on a vehicle negotiating a horizontal curve has two effects: i. Tendency to overturn the vehicle outwards about the outer wheels and ii. Tendency to skid vehicles laterally outwards.
a) Overturning effects:
The centrifugal force that tends the vehicle to overturn about the outer wheels on a horizontal curve without super elevation is illustrated. The overturning moment due to centrifugal force P is P x h; this is resisted by the restoring moment due to weight of the vehicle W and is equal to w, b/2,where h is the height of the centre of gravity of the vehicle above the road surface and b is the width of the wheel base or the wheel track of the vehicle.
b) skidding effect:
The centrifugal forces developed as also the tendency to push the vehicles outwards in the transverse direction. If the centrifugal force p developed excess the maximum possible transverse skid resistance due to the friction, the vehicles will start skidding in the transverse direction. The equilibrium condition for the transverse skid resistance developed is given by: P = Fa + Fb = f(Ra+Rb) = Fw
In the above relation f is the coefficient of friction between the tyre and the pavement surface in the transverse direction, Ra and Rb are normal reactions at the wheels A and B such that (Ra +Rb) is equal to the weight W of the vehicles, as no super elevation has been provided in this case. Since P=fW, the centrifugal ratio P/W is equal to 'f'. Thus to avoid overturning and lateral skidding on a horizontal curve, the centrifugal ratio should always be less than b/2h and also 'f'. 
IV. Data Collection And Survey Methodology
The objectives of the present study needs the following type of survey.  Profile levelling
Profile Levelling:
This type of survey mainly consist of a. Longitudinal sectioning & b. Cross sectioning
Longitudinal Sectioning and Cross-Sectioning:
Longitudinal sectioning is used in route surveys for highways and railways. The reduced levels of points along the proposed centre line, a known (usually regular) distance apart are obtained by the principles of differential and fly levelling. The objects are to determine the profile of the ground in a vertical longitudinal sectioning. It is the process of determining the reduced levels of points at measured intervals along a chosen alignment of a line. During the location of highways, railways, canals and sewers, stakes or pegs are placed ill regular intervals along the proposed centre line, and the levels of the ground at these points It determined from convenient level stations on either side of it. The peg intervals is commonly 30m, but may be reduced to 10m to 15m in rough terrain. In addition, levels are taken at points where a change in direction occurs, at breaks in the slope of the ground surface, and at critical points like culverts, bridges and other features crossing the alignment.
When plotted, these levels show a profile, a line depicting elevations of ground points one longitudinal vertical section along the alignment. Since distances must be measured, the moment includes chain or tape levelling instrument such as Auto level, along with a levelling staff. Apart from the columns for noting staff readings and reduced levels, additional whims in the level field book are required to record the designation of the points, Longitudinal sectioning has been carried out at 10m intervals throughout the length of alignment. Cross sectioning has been carried out for 7 m width i.e., 3.5m on left of centre line and 3.5m on right of centerline.
Longitudinal Sectioning: 
Cross-Sectloning:
The cross section of a road is a vertical plane at right angles to the road control line. It is viewed in the direction of increasing stationing and shows transverse detail of the various elements that make up the road's structure, sometimes from boundary to boundary. The main purpose of a cross section is to show the variation of elements within the design and their interaction with the natural topography. The cross section elements should be designed to ensure that the use of the space available within the road reserve is sympathetic to the natural environment and user expectations, while maintaining a balance between construction, maintenance and operating (including crash) costs. 
V. Analysis and Discussion
The data collected from the field has been processed in different directions by considering the objectives of present study, they are i. Fixation of formation level along the alignment The R.L's of existing ground in longitudinal sectioning has been computed by "Height of Instrument" method and is present in chapter 3 tables.
ii. Compute the gradient and R.L's of the formation levels The computation of gradient and R.L's of the formation level from 0m to (250m+250m+250m) 750m chainage is as follows.
Effective gradient=(R.L of highest point-R.L of lowest point)/length of stretch. 
Gradient and Formation Levels Of Road:
VI. Conclusion and Scope of Further Study
Conclusion:
In the present study an attempt has been made to establish the alignment of a highway of length 1km from "Huzurabad to Parkal" for extension of highway from two way lane to four way lane and evaluation of soil strength on the field in the form of an open transverse. The road is categorized as a village road. Detailed profile levelling has been aimed out along the alignment; the formation level of the road has been fixed according to the prevailing topography.
